The TDEM methods are widely used in hydrogeological and environemental problems. Large depth of investigation, expeditive measurements and excellent sounding capabilities in 1D environment are their main advantages. Usually central loop sounding measurements are coflected and 1D interpretation is performed at each site.
FORWARD MODELING AND JOINT INVERSION
The voltage measured in the center of the transmission loop is a function of the ioop radius a, the conductivity o, the thickness. where G0 and G are the field data.
In our study, the joint inversion is performed using the TEM modules of the EM inversion program SELMA (developed by N. Christensen and B.H. Jacobsen, University of Aarbus, DK)
SYNTHETIC MODEL
To assess improuvement on the determination of the model parameters due to a joint TEM inversion, we teste a three-layer model (figure 1). Five 1D models are used, with a 10 meters thick conductive layer, located at a depth from 20 to 100 meters. TEM central loop and TEM offset forward responses are calculated. A 3 % random noise is added to the lowest frequency data. The resuits of the two individual inversions and the joint inversion for model 3 are presented below. The TEM simple inversion of central loop or offset data converges slowly to the true model. The convergence depends on the depth of the conductive layer and on the choice of the initial model. A deeper layer is better resolved by the offset configuration, but the inversion still does not converges perfectly. The error is about 0.8 -1 %. The joint inversion takes only 9 iterations to recover the starting model (instead of 18-20 for the individual inversions).
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DATA ACQUISITION AND FIELD EXEMPLE
The joint inversion of different data sets can be carried out on multi-loop multi-offset surveysdoes. Every site along the recorded profile is measured at least twice-in central loop and offset modes (figure 2). It is possible now to combine several data sets in order to invert them jointly. The joint inversion of different data sets is applied to the DD1 profile data measured on the Santa Catarina volcano flanks, in Chalco Basin, Mexico. 40 by 40 m transmission loops were laid side by side along the proflle. Each station was measured in central loop and in offset configurations. The offset site for one loop is the center for the next Tx position. The measurements were carried out using the Geonics EM-37/EM-47 transmitters and Protem receiver. The resuits for the individual and joint inversions on two sites are presented in figure 3.
The apparent resistivity curves of the two central loop stations 6 and 9 are very close, showing similar subsurface geometry. The individual inversion for each site gives a good fit to the observed data. The joint TEM inversion confirms a 4 layered 1D model showing decreasing resistivity with depth. The convergence is achieved after 10 iterations.
Resuits from joint inversion of central loop and offset data at station 9 are shown on figure 3b. Individual inversioris for each site give different 1D models and indicate some lateral resistivity changes between these two sites. A 20m thick resistive layer is located at 58 m depth in offset station. This layer is not suported by the central loop data. The joint inversion cannot retrive an unique 1D solution satisfying simultaneusly both data sets. This result shows that joint 1D inversion can be a good indicator for the presence of 2D/3D structures.
DISCUSSION AND CONCLUSIONS
The resuits of joint inversion of ceritral loop and offset TEM data shows that:
. The convergence is faster and achieves a better resolution than iridividual inversions;
• It can be used as an indicator of the dimensionality of the problem -lack of convergence indicate lateral changes, 2D/3D subsurface geometry; • The largest the number of data the more stable is the inversion and the better resolved is the final model;
• Improvement to determination of parameters is made with a slight increase of measurement time and it does not need any special modifications to the logistics.
